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The literature on innovation studies has extensively examined the main drivers of 
innovation activity, while putting less attention on factors that are crucial in order to 
foster competition dynamics, as well as to attenuate systemic failures to innovation. 
This  paper  aims  to  fill  this  gap  by  distinguishing  between  firms  facing  deterring 
barriers  to  innovation  (i.e.  those  barriers  that  deter  firms  from  engaging  in 
innovation activities) and firms confronting revealed barriers (i.e. those barriers that 
are  experienced  by  firms  alongside  their  engagement  in  innovative  activities). 
Drawing upon the literature on innovation studies, we propose a set of hypotheses on 
which  factors  are  likely  to  attenuate  barriers  to  innovation.  We  draw  on  several 
waves  of  the  Spanish  Innovation  Survey  in  order  to  examine  the  impact  of  the 
proposed  factors  on  three  types  of  obstacles  to  innovation:  cost,  knowledge  and 
market barriers. Results reveal that: first, knowledge and market related obstacles 
play an important role as deterring mechanisms to innovation activities; second, firm 
size  and  human  capital  available  at  firms  play  a  significant  role  in  attenuating 
deterring barriers to innovation, though only the former has a significant impact on 
alleviating revealed barriers. 
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1  Introduction 
Innovation studies have extensively examined the drivers and sources of innovation, 
paying particular attention to the technological and organizational capabilities that 
firms need to develop to become successful innovators (e.g. Schumpeter, 1950; Dosi, 
Nelson  and  Winter,  2002;  von  Hippel,  1994).  This  literature,  however,  has  been 
comparatively less systematic in examining the factors that block innovation or cause 
innovation failures.
1 Redressing this unbalance is crucial for at least two reasons. On 
the one hand, from an innovation policy perspective, it is important to identify the 
entry barriers faced by potentially innovative firms, in order to foster innovation-
based competition dynamics and attenuate systemic failures to innovation (Woolthuis, 
2005; Chaminade et al., 2009). On the other hand, from an innovation management 
perspective, it is important to identify the obstacles most commonly faced by firms 
along  their  innovative  activities,  in  order  to  enhance  the  economic  pay-offs  from 
innovation-related efforts (Dougherty, 1992; Ferriani et al., 2008). 
This papers aims at improving our understanding of the factors attenuating obstacles 
to  innovation  by  distinguishing  between  firms  that  face  deterring  barriers  to 
innovation  and  firms  that  confront  revealed  barriers  to  innovation  (D’Este  et  al., 
2008). As discussed throughout the paper, making this distinction between revealed 
and deterring is crucial to help disentangling two essentially different mechanisms 
when referring to ‘obstacles to innovation’.  
This research draws on different waves of the Spanish Innovation Survey to construct 
a  longitudinal  dataset  on  firms’  innovation  profiles.  In  order  to  avoid  a  sample 
selection bias problem, we consider only firms that are willing to participate in the 
innovation  contest  (i.e.  we  filter  out  firms  that  are  not  interested  in  undertaking 
innovation activities (see Savignac, 2008, for a similar method). We distinguish two 
groups  of  firms:  one  confronting  deterring  barriers  and  another  one  confronting 
revealed barriers, using a propensity score matching procedure. We finally examine 
whether firm size, age and availability of human capital contribute to attenuate the 
barriers experienced by firms, for each of the two groups separately.  
The  paper  is  structured  as  follows.  Sections  2  and  3  provide  the  background 
discussion for the study and sets out the main research questions. Section 4 presents 
the  data  sources  and  the  method.  Section  5  presents  the  results  and  Section  6 
concludes. 
2  Barriers to innovation: deterring versus revealed barriers   
Innovation  has  long  been  recognised  as  a  vital  contributor  to  firm  economic 
performance and survival. However, despite the ample support to the discourse in 
favour of innovation, many firms remain persistently detached from any deliberate 
effort towards innovation activities, and even further removed from any significant 
innovation achievement. For instance, drawing upon the Spanish Innovation Survey 
2007,  64%  of  potentially  innovative
2  firms  report  to  have  confronted  at  least  one 
                                                 
1   Though there has been an increasing attention on this topic in recent years, such as: Baldwin 
and Lin, 2002; Galia and Legros, 2004; Tourigny and Le, 2004; Tiwari et al., 2007; Savignac, 2008; 
Iammarino et al., 2009. 
2  We explain how we define ‘potentially innovative’ firms in detail in Section 4.2.  
important barrier to innovation over the period 2005-2007, and 30% did not conduct 
any innovation related activity. This phenomenon was not exclusive of firms in low-
tech  industries;  among  firms  in  high  and  medium  technology  manufacturing 
industries, about 16% of the potentially innovative firms did not invest any money in 
innovation-related activities. For knowledge intensive business services (KIBS), the 
corresponding percentage was 20%
3. 
However, although a considerable amount of research has been devoted to analyse the 
determinants of technological innovation across firms and sectors, the analysis of the 
role of barriers to innovation and the factors affecting their perception has received 
less empirical attention. For instance, focusing on the literature drawing on innovation 
surveys, there are relatively few contributions on this topic and many of the studies 
conducted so far have produced counterintuitive results. In general, this stream of 
survey-based  literature  has  analysed  the  relationship  between  the  perception  of 
barriers and the propensity to (or the intensity of) innovation and has found a positive 
association between them. In other words, most of the contributions in this field show 
that the more a firm is involved in innovation activities, the greater the importance 
attached to the obstacles to innovation (Mohnen and Rosa, 2000; Baldwin and Lin, 
2002; Iammarino et al., 2009).   
This apparently surprising finding has been mainly explained in two ways. On the one 
hand, a selection bias may arise due to the inclusion in the sample of firms that are not 
oriented to innovation. These firms do not carry out any innovative activity and, at the 
same time, do not encounter any obstacle to innovation; therefore their inclusion may 
induce a positive spurious relationship between barriers perception and innovative 
engagement (Savignac, 2008). On the other hand, some authors have explained this 
result by pointing out that the engagement in innovation activities increases firm’s 
awareness of the obstacles associated with it. In other words, innovative firms are 
more likely to have faced obstacles to innovation, and therefore more likely to assess 
barriers as highly important. This latter line of reasoning implies that the obstacles 
experienced by firms make more difficult to carry out innovation projects but do not 
prevent  them  from  engaging  in  innovation  activities.  In  this  sense,  the  evidence 
provided  by  most  of  these  studies  would  not  be  related  to  the  effect  of  systemic 
failures to innovation (Woolthuis et al, 2005; Chaminade et al., 2008), rather they 
offer an interpretation of the obstacles of innovation in the sense of revealed barriers 
(D’Este et al., 2008).  
In  order  to  improve  our  understanding  on  the  factors  attenuating  obstacles  to 
innovation,  we  propose  to  distinguish  two  mechanisms  through  which  barriers  to 
innovation operate: deterring and revealed barriers. On the one hand, barriers operate 
by deterring firms from engaging in innovation activities. This happens when firms 
that would be willing to undertake innovative projects, choose not to become active in 
innovation-related activities. This decision is likely to be the result of the firm lacking 
access  to  finance  for  high-risk  projects,  lacking  adequate  channels  to  obtain 
information about markets or technologies, facing obstacles for the recruitment of 
high-skilled  employees,  or  having  difficulties  in  meeting  adequate  partners  for 
                                                 
3 This is striking since our definition of innovation-related activities is quite broad, encompassing not 
only  expenditures  in  formal  R&D  but  a  range  of  activities  that  clearly  expands  well-beyond  this 
category (acquisition of machinery and equipment, training of personnel involved in development of 
innovations, etc.)  
  
innovation  activities,  among  other  reasons.  In  short,  deterring  barriers  refer  to 
obstacles that prevent or block firms from undertaking innovative activities. Baldwin 
and Lin (2002), for instance, examine this type of barriers when investigating the 
importance of impediments faced by firms with regards to the adoption of advanced 
technologies. 
On  the  other  hand,  barriers  operate  by  obstructing  the  activities  of  firms  that  do 
engage  in  innovation  projects.  These  barriers  may  simply  delay  or  slow  down 
innovation projects, or they may represent a major determinant of the decision to 
abandon an innovation project. Nevertheless, this type of barriers does not prevent 
firms from initiating an innovation-activity, but may impose a substantial obstacle to 
its completion. For this reason we categorize these barriers as “revealed” barriers, 
since these barriers are only observed once firms engage in innovation activities. In 
other words, revealed barriers refer to obstacles to innovation that are realised by 
firms  alongside  their  innovation-related  activities.  This  is  the  type  of  barriers 
addressed  in  the  literature  when  looking  at  financing  and  the  costs  involved  in 
bringing an innovation to market (e.g. Baldwin and Hanel, 2003).  
The distinction between these two types of barriers is also important from the point of 
view of innovation policy. If policy makers aim at addressing systemic failures in the 
innovation  system,  it  is  crucial  to  identify  the  extent  of  the  problem  (that  is,  the 
proportion of potential innovators that are detached from innovation activities) as well 
as to identify the main features of the actors deterred from engaging in innovation 
activities, in order to help design appropriate policies that confront systemic failures 
(Chaminade  and  Edquist,  2006).  In  other  words,  we  need  to  gain  a  better 
understanding of the systemic factors that prevent firms from being innovation-active.  
3. Attenuating barriers to engage in innovation 
Much of the policy initiatives to support firms’ R&D and innovation is targeted to 
small and medium enterprises (SMEs) and recently established firms (start ups). The 
underlying rationale is that SMEs and start ups are particularly susceptible to suffer 
from market and coordination failures associated with innovation activities. This is 
due to the fact that small and newly established firms are often unfavorably positioned 
to get the appropriate levels of financial resources and/or access to qualified personnel 
to undertake highly risky and uncertain projects, causing potential valuable innovative 
projects for the economy not being carried out. 
As a result, many economies have put in place supporting schemes aimed at favoring 
firms’  innovative  activities,  placing  SMEs  and  start  ups  high  in  the  priorities  for 
eligibility of state aids to increase the levels of R&D activity (see EC, 2006
4). The 
instruments used to articulate the support of R&D activities are largely oriented to 
assist  the  beneficiary  firms  with  financial  support  for  compensating  the  lack  of 
complementary  assets,  and  more  specifically,  the  lack  of  highly  skilled  human 
resources.  These  policy  instruments  include  financial  support  for  carrying  out 
feasibility studies; assisting with the costs for industrial property rights; contracting 
advisory  services;  or  hiring  highly  qualified  personnel  (among  other  activities 
associated with innovation). 
                                                 
4   Community framework for state aid for research and development and innovation (2006).     
http://eur-lex.europa.eu/LexUriServ   
Empirical research has provided support for the contention that young and small firms 
face particularly higher rates of failure compared to older and bigger firms (Freeman 
et al., 1983). While much of this literature draws upon start ups and small firms that 
are  actively  engaged  in  innovation-related  activities  (Baldwin  and  Gellatly,  2003; 
Schneider and Veugelers, 2008), there is not much research that directly addresses 
whether  age  and  size  actually  affect  the  very  decision  to  engage  in  innovative 
activities among the population of firms that are not innovative active players. To us, 
this  is  a  crucial  distinction,  since  systemic  barriers  to  innovation  are  assumed  to 
impinge upon the firms’ capacity to be involved in one form or another of innovative 
activity  (as  opposed  to  the  abandonment  or  discontinuity  of  already  existing 
innovative activities). 
This study aims to address this issue by looking at whether small and young firms are 
prone to face particularly sever entry barriers to innovative activities. Moreover, we 
want to examine whether firms’ human resources contribute to attenuate entry barriers 
to innovative activities, insofar as the availability of highly skilled human resources 
might enable the firm to redress the information-related market failures that hamper 
the innovative behavior of SMEs and recently established firms. We discuss these 
issues in more detail, below. 
3.1. SMEs vs. large firms  
Large firms draw on an internal pool of financial and knowledge-related resources, 
and benefit from scale advantages to spread the fixed costs of innovation over a larger 
volume of sales. This makes large firms less vulnerable to entry and revealed barriers 
to innovation, compared to small firms (e.g. Schoonhoven et al., 1990; Cohen and 
Klepper, 1996; Katila and Shane, 2005).  
While we would expect to find that larger firms are better equipped to face barriers to 
innovation compared to smaller firms, firm size does not come without shortcomings. 
Organizational  complexity  and  rigid  routines  can  offset  the  advantages  associated 
with size. Indeed, larger firms might become less flexible and capable to redeploy 
strategic assets in response to changes in the competitive environment, compared to 
smaller firms that are more likely to exhibit a higher organizational flexibility and 
learning  alertness  (Tushman  and  Anderson,  1986;  Dodgson  and  Rothwell,  1994; 
Leonard-Barton, 1995; Christensen and Bower, 1996).  
3.2. Start ups vs. established firms  
Following the early Schumpeter (Schumpeter, 1934), many scholars have suggested 
that new firms are crucial actors in challenging existing sources of market power by 
stimulating  innovation-based  competition  (Christensen,  1997;  Gans  et  al.,  2002). 
Recently  established  firms  can  potentially  spur  a  creative  destruction  competition 
dynamic either through the introduction of breakthrough innovations or by opening up 
entirely  new  paths  for  business  activities,  both  of  which  can  be  competence 
destroying  for  incumbent  firms  (Henderson,  1993).  Indeed,  drawing  upon  the 
creativity  and  entrepreneurial  dynamism  associated  with  start  ups,  scholars  have 
argued  that  recently  established  firms  are  more  likely  to  participate  in  innovative 
activities than established firms, since new firms might be less constrained by the 
risks of cannibalising existing product portfolios or destabilizing core competencies 
(Tushman and Anderson, 1986; Henderson, 1993).  
However,  there  is  some  controversy  with  regards  to  whether  new  firms  are  
particularly  prone  to  engage  in  innovative  activities.  In  particular,  the  liability  of 
newness  argument  would  assert  that  start  ups  are  comparatively  more  likely  to 
confront barriers to innovation due to a lack of prior expertise, scarcity of financial 
resources, lack of complementary assets or low levels of legitimacy (Stinchcombe, 
1965; Freeman et al., 1983; Schoonhoven et al., 1990; Tripsas, 1997). 
Moreover, the contrast between start ups and established firms with regards to the 
profile of innovative activities is further nuanced by the characteristics of the industry 
in which firms operate or the types of innovations involved (Schneider and Veugelers, 
2008).  For  instance,  Criscuolo  et  al.  (2006) find  that  start  ups  are  more  likely  to 
introduce  radical  innovations  than  established  firms  only  in  the  service  sector, 
whereas  in  manufacturing  industries  start  ups  are  less  likely  to  introduce  radical 
innovations,  suggesting  that  start  ups  are  particularly  hampered  by  the  higher 
investment costs associated with product market entry in manufacturing industries.  
In short, the existing literature is rather inconclusive with respect to whether start ups 
face stronger entry barriers to innovation or whether their entrepreneurial disposition 
makes  them  less  sensitive  to,  or  lowers  the  perception  about  the  importance  of, 
obstacles to innovation. We leave it to the empirical analysis to shed light on this 
matter. 
c) Human capital 
The resource-based theory has pointed out that internal resources, and particularly 
human resources, play a crucial role in developing and sustaining a firm’s competitive 
advantage (Pfeffer, 1994; Youndt et al., 1996). A large number of empirical studies 
have shown that enhancing the skill-base of employees is positively associated with 
firm performance (Arthur, 1994; MacDuffie, 1995). The availability of highly skilled 
employees,  and  particularly  of  employees  with  higher  technical  skills  (e.g.  higher 
education degrees), is expected to equip firms with an adaptable, responsive and pro-
active workforce, softening the challenges imposed by changes in market conditions 
and  the  emergence  of  disruptive  technologies  (e.g.  Gibbons  and  Johnston,  1974; 
Cohen  and  Levinthal,  1990;  Baldwin  and  Lin,  2002).  In  consequence,  we  would 
expect that firms with a higher proportion of highly skilled employees would be better 
positioned to overcome both deterring and revealed obstacles to innovation. 
From  a  systemic  failure  to  innovation  perspective,  it  is  particularly  relevant  to 
examine whether the impact of human capital to lowering entry barriers to innovation 
is enhanced or decreased by firm size and age. In this sense, we would expect that 
human capital should particularly contribute to lowering entry barriers to innovation 
in  the  context  of  small  and  young  firms,  since  these  types  of  organisations  are 
distinctively burdened by the lack of prior expertise and complementary assets.    
Finally, in assessing the impact of the above factors, it is important to control for 
some important individual and environmental features that might affect the capacity 
of firms to face barriers to innovation. On the one hand, regarding the individual 
features,  it  is  important  to  consider  the  extent  to  which  the  firm  has  been 
systematically engaged in innovation-related activities in the past (or whether it has 
never been active in innovation activities before). We would expect that firms that 
have, at some previous point in time, been engaged in innovation-related activities, 
should be better positioned to face barriers to innovation (compared to firms that have 
not been involved in the past).  
On the other hand, we need to control for the competitive environment in which the 
company operates. This refers to the sectorial specificities, and particularly, to the 
technological  regimes  that  characterize  the  competitive  environment.  Since  the 
technological environment has a major effect on the intensity of innovation and the 
rate of entry in an industry (Nelson and Winter, 1982; Breschi et al., 2000), we pay 
particular  attention  to  control  for  the  appropriability  conditions  (Levin  and  Reiss, 
1988) and technological opportunities (Klevorick et al., 1995) that characterize the 
technological regime in which companies operate. 
 
4. Data and Method 
4.1. Data sources 
 
The  data  set  used  in  this  paper  contains  firm  level  data  from  the  Spanish 
Technological Innovation Panel (PITEC). The data is collected by a joint effort of the 
Spanish National Statistics Institute (INE), the Spanish Foundation for Science and 
Technology  (FECYT),  and  the  Foundation  for  Technical  Innovation  (COTEC). 
PITEC is organized as a panel data set, with a relatively consistent data collection 
methodology  over  a  number  of  time  periods.  The  unit  of  analysis  is  the  single 
enterprise, whether part of a larger group or independent. The data comes from a CIS-
type survey, based on the OECD’s Oslo Manual, and therefore includes information 
related to innovation activities comparable with the microdata on innovation of many 
other European Countries.  
 
PITEC  provides  information  from  different  successive  waves  of  the  Spanish 
innovation survey. In this paper we use specifically the data from the period 2004-
2007. The advantage of using this dataset is that it allows us to partially control for 
endogeneity issues by introducing lagged variables as explanatory variables. By doing 
so, we can examine, for instance, the relationship between the assessment of barriers 
and  the  extent  to  which  firms  have  engaged  in  past  innovation  activities  or  have 
received  public  support  for  innovation  in  a  previous  period.  Specifically,  in  the 
analyses presented in this paper, the variables associated to barriers to innovation are 
taken from the 2007 survey, while the explanatory variables are taken from the 2006 
or previous surveys.  
 
After excluding firms that have experienced any important contingency during the 
period 2004-2007 (that is, those for which we had missing values in some of the years 
of that period), those where no information was found about economic activity and 
also those firms belonging to the primary sector (agriculture and mining), we are left 
with a sample of 6606 firms with non-missing values.  
 
4.2. Filtering process of ‘potential innovators’ 
In line with previous work (D’Este et al., 2008; Monhen et al., 2008; Savignac, 2008), 
we filter out from our sample those firms that do not aim at innovating. This is done 
in order to correct for a sample selection bias problem, which emerges from asking all 
surveyed firms (irrespective of their willingness to engage in innovative activities) 
about obstacles to innovation.  
  
As  reported  in  many  studies  (Baldwin  and  Lin,  2002;  Mohnen  and  Roller,  2005; 
Savignac,  2008),  a  positive  correlation  between  the  experience  of  barriers  to 
innovation and the probability that a firm innovates or engages in innovative activities 
is  likely  to  arise.  As  Savignac  (2008)  points  out,  this  counterintuitive  positive 
relationship is strongly dependent on the inclusion in the sample of firms that are not 
willing to innovate: those that did not engage in innovative activities at all and that 
did not encounter any obstacle to innovation. Indeed, firms not aiming at innovating 
do not carry out innovation activities because they are not interested in doing it and, 
for this reason, are more likely to report obstacles to innovation as not important. The 
resulting  positive  relationship  between  the  extent  of  innovation  activity  and  the 
assessment of innovation obstacles thus only reflects a spurious relationship.  
 
In order to avoid biases resulting from the inclusion of firms that are not “potentially 
innovative” firms (i.e. not willing to engage in innovative activities of any sort), it is 
necessary to drop from the analysis firms that are not willing to innovate – that is, 
those that do not carry out any innovation activity and, at the same time, do not 
experience any barrier to innovation. By dropping from the analysis this type of firms, 
it  is  possible  to  correctly  estimate  the  sign  and  the  intensity  of  the  relationship 
between the propensity to innovate and the firm assessment of barriers to innovation. 
Indeed, by doing that, previous work finds out that the positive correlation between 
the two characteristics of interest actually becomes a negative one (Savignac, 2008; 
Mancusi and Vezzulli, 2010). 
 
In the setting of this study, we keep only those firms that are oriented to innovation 
during the period 2004-2007. In order to identify this group we used the information 
contained in the PITEC for the four waves of the Spanish Innovation Survey (2004 to 
2007). In particular, the survey includes two questions asking whether the firm has 
been  engaged  in  innovation  activities  over  a  particular  year  and  whether  it  has 
experienced any barriers to innovation during the last three years. If the firm responds 
negatively to these questions in each of the four waves of the survey, we classified the 
firm as non-innovation oriented. The underlying rationale is that firms that did not 
carry out innovation activities and did not experience any barrier to innovation are 
unlikely to have any aspiration to innovate. After this procedure we are left with a 
sample containing 5330 firms (i.e. we exclude from our sample 1276 firms, about 
19.3% of our sample). 
 
4.3. Examining differences in the assessment of barriers between matched groups 
of firms 
As discussed in Section 3, our aim is to investigate how different firm characteristics 
contribute to lowering deterring and revealed barriers to innovation. To do that, we 
need to distinguish which types of firms are experiencing each type of barrier. While 
from a conceptual point of view the distinction between the two types of barriers 
might be clear-cut (see Section 2), its operationalisation is much more difficult from 
an empirical viewpoint.  
 
Two main issues are at work here which we need to cope with. First, no question is 
available  in  the  Spanish  Innovation  Survey  that  allows  us  to  clearly  distinguish 
whether a firm is experiencing either deterring or revealed barriers. Second, firms can 
actually face at the same time both kinds of barriers, rather than only one of the two: 
there might be a “grey zone” where firms are neither strongly engaged in innovative  
activities  nor  completely  deterred  from  engaging  in  innovation  activities.  For  this 
reason, it is necessary to provide a separation as clear-cut as possible between firms 
facing deterring and revealed barriers. Thus, the first step is to individuate those firms 
that face clearly either revealed barriers or deterring barriers to innovation.  
 
Our approach to identify differences between the two groups of firms relies on a 
quasi-experimental procedure by comparing outcomes for a treated group of firms and 
a  control  group.  In  our  case,  the  treatment  is  defined  as  the  specific  number  of 
innovative activities carried out by the firms belonging to a particular group. We use 
the propensity score matching technique to identify a control group without markedly 
differences compared to target firms, based on a set of observed characteristics. The 
procedure  consists  of  matching  firms  with  a  similar  (or  identical)  estimated 
probability of carrying out a “certain” number of innovative activities, based on a set 
of observable characteristics.
5 Once this propensity score is calculated, observations 
from target and non-target firms are matched – each target firm is associated with a 
control firm endowed with a similar propensity score. 
 
Since our aim is to examine whether firms with different levels of engagement in 
innovation  activities  attach  a  different  importance  to  barriers,  we  define  different 
kinds of treatments according to the number of innovative activities that firms are 
carrying out. The Spanish Innovation Survey, which asks firms to report whether they 
have  been  engaged  in  any  of  seven  innovative  activities  over  a  particular  year
6, 
provide the primary data to assess the number of innovative activities in which firms 
have been involved.  
 
For each treatment definition we estimate, as mentioned above, the probability of 
being  treated,  that  is  the  probability  that  a  firm  carries  out  a  certain  number  of 
innovative activities (according to the definition of treatment taken into account). We 
then find, for each treated unit, one or several non-treated units that have the same (or 
a  sufficiently  close)  estimated  probability  of  carrying  out  the  same  number  of 
innovative activities.  
 
We then compare these groups of firms in terms of the average assessment of barriers 
to innovation (our outcome variable) as reported by the firm in the survey, thus testing 
for differences in mean assessment rates of innovation barriers for treated and non-
treated units. Not only this provides an estimate of the average treatment effect on the 
treated, but we are also able to identify a pattern in the assessment of barriers to 
innovation along the extent of innovative activities carried out. In this way, we extend 
and  generalize  the  distinction  proposed  by  D’Este  et  al.  (2008),  by  providing  an 
empirically grounded threshold based on the extent of the engagement of firms in 
                                                 
5   To obtain the propensity score, we estimate a logistic model where the dependent variable is 
a dummy variable taking value 1 if a “selected” number of innovative activities is carried out and 0 
otherwise.  As  explanatory  variables,  we  make  use  of  the  most  important  factors  stressed  by  the 
literature to explain firms’ propensity to innovate. These include firm size (the natural logarithm of the 
number of employees plus one), firm age (i.e. whether the firm has been founded in the 3 years before 
the survey), whether the firm is part of a firm group (a dummy variable equaling 1 if the firm belongs 
to  a  group  and  0  otherwise),  whether  the  firm  is  located  in  a  scientific  park  or  if  it  competes  in 
international markets, as well as other relevant environmental characteristics, such as whether the firm 
has been recipient of public support from regional, national and European public bodies. 
6  The seven innovative activities considered are: (1) intramural R&D; (2) acquisition of R&D; (3) 
acquisition of machinery, equipment and software; (4) acquisition of external knowledge; (5) training; 
(6) all forms of design; and (7) market introduction of innovations.  
innovation activities. 
 
4.4. Measures  
In order to obtain a measure of the assessment of innovation obstacles, we have drawn 
on the responses to a question on the 2007 Spanish innovation survey on factors 
hampering  innovation  that  asked:  “During  the  three-year  period  2005-2007,  how 
important were the following factors as constraints to your innovation activities or 
influencing your decision not to innovate?”. The questionnaire distinguishes between 
different  types  of  factors,  grouped  into  three  sets  of  barriers:  a)  cost  factors;  b) 
knowledge factors; and c) market factors. Table A1 in the Appendix displays the 
barrier items included in the questionnaire.  
For simplicity, we focus on the three sets of barriers mentioned above, rather than on 
the barrier items individually. In order to do this, we have measured the extent to 
which firms assess barriers as important in two different ways. The first one is based 
on the construction of a dichotomous variable, indicating whether the firm assesses as 
important at least one barrier item (i.e. the variable takes the value 1 if the firm has 
assessed as highly important at least one barrier within each set, and takes the value 0 
otherwise).
7 The second one is based on the average assessment of all items in a 
particular barrier set – a variable that is bounded between 1 (if the firm assesses all 
barrier items as being of low importance) and 4 (if the firm assesses all barrier items 
as being highly important).
8   
We have also constructed a set of explanatory and control variables using the data 
from the 2006 or previous surveys. This procedure allows us to control for time lags 
between  individual  and  environmental  features  and  the  assessment  of  barriers  to 
innovation.  
 As explanatory variables we have built the following three measures. First, a variable 
related  to  firm  size  measured  as  the  natural  logarithm  of  the  total  number  of 
employees (plus one) (Size). Second, given that new firms could behave differently 
from  established  firms  in  terms  of  assessment  of  barriers,  a  variable  that  states 
whether or not the firm is a start-up is included (Startup). This variable takes the value 
1 if the firm has been established after 1 January 2002. Third, the proportion of the 
total employees with higher education degree is used as a proxy for the firm’s human 
capital level (HumCap).  
We include into the analysis two interaction effects connected to the role of human 
capital. This is done in order to infer how the effect of human capital on lowering 
deterring  barriers  to  innovation  depends  on  the  magnitude  of  the  other  two 
independent variables, i.e. firm size and being a start-up. In particular, HumCapXSize 
is the interactive term between HumCap and firm size, while HumCapXStart is the 
interactive term between HumCap and Startup. 
We have also included, as controls, a variable related to the extent to which the firm 
has been recipient of public financial support to innovation. This variable is a dummy 
                                                 
7 We distinguish between cost barriers (CostBarriers), knowledge barriers (KnowBarriers) and market 
barriers (MktBarriers). 
8 In this case we distinguish between obstacles grouped in four sets of barriers: a) overall barriers 
(ObsTot);  b)  cost  barriers  (ObsCost);  c)  knowledge  barriers  (ObsKnow)  and  d)  market  barriers 
(ObsMkt).  
equalling  1  if  the  firm  indicates  that  it  received  public  support  for  its  innovative 
activities  during  the  period  2004-2006  from  any  of  the  following  organisations: 
European  Union,  Spanish  national  government  and  Spanish  regional/local 
governments  (Finance).  We  also  control  for  the  firm’s  degree  of  engagement  in 
innovative  activities  in  the  past.  To  this  end,  we  include  two  variables:  a)  InnInt 
(innovation expenditures on total sales in 2006) and Innexp (this variable takes the 
value 1 if the firm has engaged in innovation activities in 2006, and 0 otherwise). We 
also  included  a  variable  representing  the  market  orientation  of  the  firm  (IntMkt), 
which is defined as a binary variable and takes the value 1 if the firm sells its goods or 
services in other countries. A variable taking value 1 if the firm is foreign-owned (and 
0 otherwise) is included in order to control for the influence of foreign ownership on 
the ability to lower barriers to innovation (Foreign).  
To control for appropriability conditions and technological opportunities we included 
two specific variables. We proxy for appropriability conditions by using the average 
number of appropriability mechanisms adopted within the industry segment the firm 
belongs to
9. The appropriability mechanisms considered are: i) patents, ii) trademarks, 
iii) utility models, and iv) copyrights. On the other hand, technological opportunities 
are measured by the importance of different information sources for the innovation 
process of the firm. In the questionnaire, firms were asked to rate the importance of 
the following sources on a 4 point Likert scale (from 1 – not important to 4 – very 
important):  i)  conferences,  trade  fairs  and  exhibitions,  ii)  scientific  journal  and 
trade/technical publications and iii) professional and industry associations. Based on 
the  responses  on  this  question  we  proxy  technological  opportunities  through  an 
industry level variable using the average score of above sources for firms operating in 
the same industry segment. 
Finally, we have included a set of five variables to control for the effect of sectoral 
characteristics.  The  sectoral  dummies  have  been  defined  taking  into  account  the 
distinction  between  low  (IndMLT),  medium-high  (IndMMT)  and  high  (IndMHT) 
technology  sectors  in  manufacturing  (as  defined  by  Eurostat/OECD  classification) 
and the distinction between High-tech-knowledge intensive service sector (IndSHT) 
and  firms  in  other  service  sectors  (IndSLT).
10  In  Table  1  we  provide  descriptive 
statistics of the variables used in this study. 
 
[Table 1] 
5. Results  
5.1. Revealed and deterring barriers to innovation: towards an operational 
distinction 
By plotting the average assessment of barriers to innovation against the number of 
innovative  activities  (see  Figure  1),  we  note  a  relationship  characterised  by  a  U-
shaped pattern. In particular, firms reporting a modest number of innovative activities 
(1 or 2) tend, on average, to report barriers to innovation as less important compared 
to other firms (those that do not carry out innovative activities at all and those that 
                                                 
9 The industry segment is mainly defined at the NACE two-digit sector level. 
10   According to the Spanish classification the group of High-tech knowledge-intensive service 
sector comprised the following economic activities: a) post and telecommunications, b) computer and 
related activities, and c) research and development.   




Interestingly, the U-shaped pattern, that is valid for the overall assessment of barriers 
to  innovation,  seems  to  be  driven  mainly  by  knowledge  and  market  barriers  to 
innovation  rather  than  cost  barriers.  In  the  latter  case,  the  average  assessment, 
although  increasing  for  firms  reporting  a  medium  and  high  number  of  innovative 
activities,  does  not  seem  to  be  different  between  firms  reporting  no  innovative 
activities and those characterised by a modest number of them. A similar pattern can 
be found in Table 2, where we provide some descriptive statistics for all the firms 





However, while Table 2 and Figure 1 show that a different behaviour ‘might’ be 
present among firms in our sample according to the level of innovation carried out, 
and that these firms are likely to face different kinds of barriers to innovation, these 
figures are simple descriptive comparisons. 
  
We  now  turn  to  examine  whether  these  differences  still  hold,  once  we  explicitly 
consider factors that may influence the probability of carrying out different levels of 
innovative activities. To do that, we rely on the propensity score matching procedure 
explained  in  Section  4.3.  The  main  purpose  is  to  compare  the  rate  of  barriers’ 
assessment of firms carrying out a different number of innovative activities with those 
of an appropriate control group. 
 
We do this by taking into consideration three treated groups: (i) “non-innovators” 
(firms reporting no innovative activities), (ii) “modest innovators” (firms reporting 1 
or  2  innovative  activities)  and  (iii)  “moderate  innovators”  (those  reporting  3  or  4 
innovative activities). We compare each one of them with several control groups. For 
instance,  for  the  “non-innovators”,  we  compare  how  the  average  assessment  of 
barriers  to  innovation  differs  from  that  of  a  control  group  composed  by  firms 
reporting  more  than  one  innovative  activity  (column  1  in  Table  3);  from  that 
composed of modest innovators (column 2 in Table 3), from moderate innovators 
(column 3 in Table 3), and finally from strong innovators (column 4 in Table 3).
11 We 
then compare the group of “modest innovators” with a group of controls drawn from 
moderate (column 5 in Table 3) and strong innovators (column 6 in Table 3). And 
finally, the last comparison is carried out between the group of moderate innovators 
and a control group containing strong innovators (column 7 in Table 3). 
 
Table 3 shows the difference between the average assessment of barriers to innovation 
of the treated and control groups that yields the estimate of the Average Treatment for 
the  Treated  (ATT).  A  positive  and  significant  difference  is  found  between  non-
innovators  and  modest  innovators  while  a  negative  and  significant  difference  is 
present between modest innovators and groups of controls that are moderately and 
strongly innovative; as well as between moderate and strong innovators. Interestingly, 
                                                 
11   Strong innovators are defined as those firms that report a number of innovative activities 
between 5 and 7.  
no  significant  difference  is  found  between  non-innovators  and  control  groups 




The results from the propensity score matching confirm the outcome obtained via 
descriptive and visual inspections. In particular, we find that a non-innovator is likely 
to rate barriers to innovation as more important compared to modest innovators, while 
a modest innovator tends to rate barriers as less important compared to firms that are 
more strongly engaged in innovation activities. This confirms the U-shape pattern in 
the relationship between the number of innovative activities a firm carries out and its 
assessment of barriers. We moreover find that this overall pattern is actually driven by 
knowledge and market barriers while we do not find such a pattern for cost barriers. 
 
In short, there are a number of implications emerging from the results shown in Table 
3. Building upon the evidence of a U-shaped relationship between engagement in 
innovative activities and assessment of barriers as important, we can argue that a 
particular group of firms (i.e. the “non-innovators”) are particularly likely to face 
deterring  barriers:  that  is,  barriers  that  prevent  them  from  starting  innovation 
activities. The matching procedure helps us to conclude that, when compared with 
groups of firms of similar characteristics that engage only modestly in innovation 
activities,  “non  innovators”  are  experiencing  significantly  stronger  barriers  to 
innovation.  
 
Moreover, there are other groups of firms (i.e. moderate and strong innovators) for 
which obstacles increase alongside their engagement in innovative activities. Thus, 
these firms are likely to be facing revealed barriers, in the sense that their awareness 
of  factors  hindering  innovation  does  not  prevent  them  from  pursuing  innovation-
related activities. In between the two, there is a group of firms composed by modest 
innovators that are probably facing a mix of the two kinds of obstacles; in other 
words,  these  firms  are  located  in  a  blurred  grey  zone  that  makes  it  difficult  to 
unambiguously  classify  them  as  either  experiencing  only  deterring  barriers  or 
revealed barriers to innovation. 
 
We now turn our attention in the following Section to the impact of the factors that 
are  expected  to  attenuate  barriers  to  innovation,  comparing  firms  facing  deterring 
barriers versus those facing revealed barriers. We examine these relationships with 
regards to two types of obstacles: knowledge and market barriers. Cost barriers are 
not included in this analysis since no clear U-shaped relationship was identified, and 
thus  we  were  not  able  to  differentiate  between  firms  facing  deterring  barriers  as 
opposed to revealed ones in this case.  
 
5.2. Factors attenuating the assessment of barriers to innovation: a comparison of 
revealed and deterring barriers 
In this section we focus on the empirical test of the hypotheses proposed in Section 3 
concerning firm characteristics that are likely to attenuate barriers to innovation.. The 
empirical analysis is based on a logistic model that takes, as dependent variable, a 
measure indicating whether the firm assesses as highly important at least one barrier  
item (regarding to knowledge and market obstacles).
12 The estimation is conducted on 
two sub-samples.  
 
On the one hand, firms facing deterring barriers to innovation: that is, the group of 
firms that have not been engaged in innovation activities. Since non-innovators report 
their assessment on how important knowledge and market obstacles are, we define 
two  dependent  variables:  one  related  to  knowledge  barriers  (KNOW_DET)  and 
another one related to market barriers (MKT_DET). 
 
On the other hand, we consider firms facing revealed barriers: that is, the group of 
firms  that  engage  in  3  or  more  innovative  activities  (the  moderate  and  strong 
innovators). As in the previous case, these firms report their assessments on both 
knowledge and market barriers, so we consider two dependent variables: one related 
to knowledge obstacles (KNOW_REV) and another one related to market obstacles 
(MKT_REV).  
 
The results are reported in Tables 4 and 5. The first four columns of Table 4 report the 
results  for  knowledge  barriers,  comparing  the  group  of  firms  facing  deterring 
knowledge barriers (KNOW_DET) and the group facing revealed knowledge barriers 
(KNOW_REV). The next four columns follow the same logic, reporting the results 
for the case of market barriers (MKT_DET and MKT_REV). The table displays the 
results in two steps, first including the control variables only, and then adding our 
main  explanatory  variables  (Size,  Startup  and  HumCap).  Finally,  Table  5  focuses 
specifically on firms facing deterring barriers to innovation, and reports the results for 
the interaction effects (HumCapxSize and HumCapxStartup).  
 
[Table 4 and Table 5] 
 
First  of  all,  we  note  that  adding  our  control  variable  significantly  increases  the 
explanatory power of all regressions. Results from Table 4 also show a negative and 
significant coefficient for firm size. In particular, other things being equal, being a 
larger  firm  decreases  the  probability  of  assessing  barriers  to  innovation  as  highly 
important irrespective of facing revealed or deterring obstacles. It is worth stressing 
that this result is consistent for both knowledge and market barriers. However, being a 
new firm does not seem to influence the probability of assessing barriers as important, 
with no notable difference between the group of firms facing deterring barriers and 
those confronting revealed ones. 
 
Interestingly, human capital (i.e. the proportion of employees with a higher education 
degree) is found to be significant and negatively related to the assessment of the 
importance of barriers to innovation. In particular, this result is found to hold for those 
firms confronting deterring barriers to innovation (either knowledge or market related 
ones), but it is not found for firms confronting revealed barriers. This result clearly 
shows  that  firms  with  a  higher  proportion  of  highly  skilled  employees  are  better 
positioned to overcome deterring obstacles to innovation rather than revealed ones.  
 
                                                 
12 We also estimated an ordered logistic regression by considering as dependent variables the number 
of barrier items assessed as highly important by the firm. Results do not differ significantly from the 
ones provided here for the logistic model. These results are not reported in the paper, but are available 
upon request.   
Table 5 shows that the interaction effects are not statistically significant with the only 
exception  of  ‘HumCapxStartup’  in  the  case  of  market  deterring  barriers  (see  last 
column of Table 5). Therefore, while human capital lowers market entry barriers, this 
effect is attenuated when the firm is a recently established organisation. Since in the 
case of nonlinear regressions, the interaction effect cannot be evaluated simply by 
looking at the sign, magnitude and statistical significance of the estimated coefficient 
(Ai and Norton, 2003), we plot the estimated interaction effect and its t-statistic (as a 
function of the predicted probability of assessing market deterring barriers as highly 
important), showing that the interaction effect is positive and significant for most 
observations (see Figure 2).  
[Figure 2] 
 
Finally, sectoral affiliation also has some bearing on the firms’ assessment of barriers 
to  innovation,  as  shown  by  the  fact  that  some  sectoral  dummies  turn  out  to  be 
significant, particularly with regards to revealed barriers to innovation (see Table 4). 
More  specifically,  firms  in  medium-tech  manufacturing  industries  exhibit  higher 
knowledge revealed barriers; while firms in high-tech service industries exhibit lower 
levels  of  revealed  market  barriers c ompared  to  firms  in  high-tech  manufacturing 
industries. 
 
6. Discussion and conclusions 
 
Despite the fact that innovation is often seen to be the key to a firm’s economic 
success, not all firms willing to innovate engage in innovation activities. As this paper 
shows,  about  30%  of  our  sample  of  “potential  innovators”  do  not  engage  in  any 
innovative activity, and another 50% engage only modestly (i.e. in two innovation-
related activities at most). This raises the issue about why firms are deterred from 
innovation and what factors may attenuate the obstacles faced by firms to engage in 
innovation activities. These are the main questions addressed in this paper.  
 
The paper contribution is threefold. First, the paper shows that there is a U-shaped 
relationship  between  the  level  of  engagement  in  innovative  activities  and  the 
assessment of barriers. This is important since it confirms that, indeed, non-innovators 
are  extremely  sensitive  to  barriers  to  innovation:  they  actually  assess  barriers  as 
significantly more important compared to firms involved modestly in innovation, and 
their  assessments  are  similar  to  firms  involved  strongly  in  innovation  related 
activities. 
 
This curvilinear relationship highlights, first, that there are actually different groups of 
firms  that  perceive  high  “levels”  of  barriers  to  innovation;  and  second,  that  the 
barriers experienced by each group are of a different kind. While firms in one group 
(i.e. those firms not engaged in innovative activities) are likely to face obstacles that 
deter them from engaging in innovation activities, firms in the other group (i.e. those 
strongly involved in innovative activities) are likely to face obstacles that are revealed 
alongside their engagement in innovation-related activities. Our results here support 
previous findings for the UK (see D’Este et al., 2008) and provide a line of response 
to the counter intuitive finding in much of the literature on obstacles to innovation 
based  on  innovation  surveys  that  shows  a  positive  and  significant  impact  of 
constraints  on  innovation  (Baldwin  and  Lin,  2002;  Mohnen  and  Roller,  2005; 
Savignac, 2008).   
 
Second, the paper shows that market and knowledge barriers play an important role as 
deterring  mechanisms  to  innovation  activities.  In  other  words,  firms  seem  to  be 
strongly deterred from innovation by factors such as market conditions (i.e. ‘market 
dominated by established firms’ or ‘uncertain demand for innovative products’) and 
knowledge (i.e. ‘lack of qualified personnel’ or ‘lack of information on technology’). 
Conversely, while financial constrains are among the most prevalent among survey 
respondents, our findings also suggest that cost-related barriers are particularly strong 
among firms heavily engaged in innovation activities.  
 
It would be important to replicate this study in different settings in order to check for 
the  robustness  of  the  findings.  Nevertheless,  these  findings  provide  preliminary 
evidence that points towards policy measures to promote innovation that expand well-
beyond the availability of finance and the response to imperfect financial markets. 
These  results  point  towards  policies  addressing  systemic  failures  on  innovation 
associated  with  the  weaknesses  of  the  research  infrastructure,  the  lack  of 
technological capabilities among firms, and the entry barriers emerging from highly 
concentrated markets (among others).  
 
Third, this research has also addressed the extent to which certain firm characteristics 
alleviate deterring and revealed obstacles to innovation. In this respect, our findings 
indicate the following. Small firms seem to be clearly disadvantaged to face both 
deterring  and  revealed  barriers  on  innovation.  As  expected,  large  firms  seem  to 
benefit from economies of scale and scope that attenuate the importance of obstacles 
to innovation. In this sense, policy initiatives oriented to support risky projects by 
small firms should be welcomed.  
 
With regards to the role of recently created firms, our results show that being a startup 
does not seem to imply either an advantage or a disadvantage to face deterring or 
revealed barriers. However, we do find that startups that are knowledge intensive (i.e. 
high  proportion  of  employees  with  a  higher  education  degree)  are  particularly 
sensitive to entry barriers associated with the characteristics of the markets in which 
they want to penetrate.   
 
Finally, our findings point out that firms with a highly educated workforce are better 
equipped to face deterring barriers on innovation, with regards to both knowledge and 
market barriers. This result highlights the importance of a science and technology 
infrastructure (and of universities in particular) as suppliers of a talented workforce in 
order to avoid a shortage of skills available on the market; but also highlights the 
importance  of  raising  awareness  among  firms  about  the  need  to  introduce  the 
organisational changes required to continuously upgrading their skill-base.   
 
This study has a number of limitations. First, our sample of non-innovators is likely to 
be underrepresented (this type of surveys tend to have an overrepresentation of firms 
that  carry  out  innovative  activities),  and  therefore  we  need  to  be  cautious  about 
making inferences to the whole population of firms, and particularly to “potential 
innovators” that do not carry out innovation activities. Second, the propensity score 
matching  technique  used  in  Section  5.1  relies  on  the  assumption  that  systematic 
differences  related  to  unobservables  are  not  biasing  the  estimates  of  the  effect  of 
treatment on the outcome variable. Unfortunately, the assumption cannot be directly 
tested  but  the  availability  of  ample  information  is  important  to  define  a  set  of  
explanatory variables that increases the likelihood of unbiased estimates. Finally, we 
have not introduced explicitly (besides industry controls) the role of environmental 
factors (such as the characteristics of location and regional policies) in shaping the 
assessment of firms about barriers. We plan to address this latter issue more explicitly 
in future work.  
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Tables 
Table 1: Descriptive statistics for the whole sample (n=5330) 
  Mean  Sd  Min  Max 
Outcome variables 
Continuous variables         
  ObsTot  2.57  0.67  1  4 
ObsCost  2.8  0.94  1  4 
ObsKnow  2.32  0.8  1  4 
ObsMkt  2.79  0.95  1  4 
Dichotomous variables         
CostBarriers  0.49  0.50  0  1 
KnowBarriers  0.21  0.41  0  1 
MktBarriers   0.33  0.47  0  1 
Explanatory variables 
 HumCap  26.44  27.42  0  100 
Size  4.19  1.5  0  10.02 
Startup  0.07  0.25  0  1 
TechOpp  1.9  0.27  0.5  2.61 
Appropriability  0.52  0.13  0.18  0.87 
Finance  0.41  0.49  0  1 
IntMkt  0.71  0.45  0  1 
InnInt  8.59  20.4  0  100 
InnExp  0.79  0.41  0  1 
Foreign  0.11  0.31  0  1 
IndMHT  0.08  0.27  0  1 
IndMMT  0.24  0.43  0  1 
IndMLT  0.35  0.48  0  1 
IndSHT  0.21  0.41  0  1 
IndSLT  0.11  0.32  0  1  
 








Moderate and strong 
innovators*** 
(N=1220) 
  mean  sd  min  max  mean  sd  min Max  mean  sd  min  max  mean  sd  min  max 
ObsTot  2.57  0.67  1  4  2.59  0.7  1  4  2.55  0.67  1  4  2.62  0.62  1  4 
ObsCost  2.8  0.94  1  4  2.8  0.96  1  4  2.79  0.94  1  4  2.83  0.9  1  4 
ObsKnow  2.32  0.8  1  4  2.35  0.86  1  4  2.28  0.79  1  4  2.37  0.74  1  4 
ObsMkt  2.79  0.95  1  4  2.82  0.96  1  4  2.74  0.96  1  4  2.85  0.9  1  4 
NInn 
•  1.63  1.4  0  7  0  0  0  0  1.47  0.5  1  2  3.71  0.9  3  7 
Size  4.19  1.5  0 
10.0
2  4.02  1.55  0  8.65  4.14  1.44  0  10.02  4.48  1.57  0.69  9.93 
Startup  0.07  0.25  0  1  0.03  0.17  0  1  0.07  0.25  0  1  0.11  0.32  0  1 
HumCap  26.44  27.42  0  100  17.29  23.75  0  100  28.02  27.7  0  100  32.56  28.02  0  100 
Note: (*) “non-innovators”, firms reporting no innovative activities; (**) “modest innovators”, firms 
reporting 1 or 2 innovative activities; and (***) “moderate and strong innovators”, firms reporting 3 
to 7 innovative activities. 
• Number of innovative activities.  
Table 3: Average Treatment on the Treated (ATT) estimation of the average assessment of 































Overall               
ATT  0.045*  0.06*  -0.001  -0.084  -0.05*  -0.2**  -0.13** 
SE  0.02  0.03  0.04  0.06  0.02  0.05  0.04 
N treated  1300  1300  1300  1298  2810  2796  999 
N controls  4030  2810  1002  3812  1002  2519  4283 
Cost 
barriers               
ATT  0.013  0.03  -0.02  -0.09  -0.02  -0.17*  -0.12** 
SE  0.03  0.04  0.05  0.1  0.03  0.06  0.05 
N treated  1300  1300  1300  1298  2810  2796  999 
N controls  4030  2810  1002  3812  1002  2519  4283 
Knowledge 
barriers               
ATT  0.06*  0.07**  0.009  -0.02  -0.07*  -0.16**  -0.11* 
SE  0.03  0.03  0.04  0.07  0.03  0.05  0.05 
N treated  1300  1300  1300  1298  2810  2796  999 
N controls  4030  2810  1002  3812  1002  2519  4283 
Market 
barriers               
ATT  0.07*  0.1**  0.007  -0.16  -0.08**  -0.3**  -0.2** 
SE  0.03  0.03  0.05  0.1  0.03  0.06  0.05 
N treated  1300  1300  1300  1298  2810  2796  999 
N controls  4030  2810  1002  3812  1002  2519  4283 
† ATT estimation with the kernel propensity score matching with bootstrapped standard errors (100 
replications) 
‡ ATT estimation with the stratification method 
* p<0.05, ** p<0.01 
Table 4: Factors lowering barriers to engage in innovation 
 
Dependent variable: whether the firm assesses at least 1 barrier as highly 
important 
  KNOW_DET  KNOW_REV  MKT_DET  MKT_REV 
  (1)  (2)  (1)  (2)  (1)  (2)  (1)  (2) 
Size  -  -0.179***  -  -0.228***  -  -0.259***  -  0.168*** 
    (0.050)    (0.058)    (0.047)    (0.048) 
Startup  -  -0.334  -  0.175  -  0.328  -  0.125 
    (0.404)    (0.237)    (0.336)    (0.219) 
HumCap  -  -0.009***  -  0.005  -  -0.006**  -  0.003 
    (0.004)    (0.004)    (0.003)    (0.003) 
TechOpp  -0.209  -0.187  0.312  0.309  -0.002  -0.196  0.301  0.303 
  (0.313)  (0.328)  (0.565)  (0.568)  (0.303)  (0.312)  (0.500)  (0.500) 
Appropriability  -0.447  -0.643  0.007  -0.188  1.216*  1.092  -0.216  -0.434 
  (0.809)  (0.818)  (0.981)  (1.003)  (0.686)  (0.699)  (0.770)  (0.779) 
Finance  0.466**  0.428**  0.192  0.222  -0.114  -0.183  -0.071  -0.046 
  (0.191)  (0.190)  (0.155)  (0.158)  (0.180)  (0.182)  (0.134)  (0.137) 
IntMkt  -0.241*  -0.176  -0.074  0.076  -0.016  0.078  0.169  0.275 
  (0.141)  (0.141)  (0.202)  (0.211)  (0.127)  (0.130)  (0.179)  (0.181) 
InnInt  0.000  0.003  0.007**  0.001  0.007  0.004  0.001  -0.003 
  (0.008)  (0.008)  (0.003)  (0.004)  (0.007)  (0.007)  (0.003)  (0.004) 
InnExp  -0.150  -0.113  -0.013  0.067  -0.036  0.008  -0.325  -0.276 
  (0.162)  (0.162)  (0.466)  (0.468)  (0.142)  (0.144)  (0.392)  (0.401) 
Foreign  -0.555**  -0.355  -0.974***  -0.663**   -0.258  0.040  -0.534**  -0.313 
  (0.281)  (0.290)  (0.313)  (0.322)  (0.220)  (0.225)  (0.217)  (0.225) 
IndMMT  -0.475  -0.454  0.478*  0.573**   -0.529  -0.525  -0.142  -0.086 
  (0.378)  (0.384)  (0.269)  (0.275)  (0.341)  (0.348)  (0.220)  (0.225) 
IndMLT  -0.244  -0.187  0.304  0.454  -0.286  -0.232  -0.137  -0.044 
  (0.356)  (0.362)  (0.282)  (0.291)  (0.324)  (0.331)  (0.232)  (0.238) 
IndSHT  -0.645  -0.331  -0.031  0.012  -0.674*  -0.396  -0.738**  -0.709**  
  (0.405)  (0.419)  (0.332)  (0.339)  (0.370)  (0.386)  (0.291)  (0.299) 
IndSLT  -0.423  -0.202  0.282  0.261  0.139  0.287  0.221  0.194 
  (0.424)  (0.443)  (0.305)  (0.311)  (0.382)  (0.401)  (0.262)  (0.271) 
Constant  0.011  0.732  -2.244**  -1.562  -0.692  0.631  -0.773  -0.195 
  (0.669)  (0.739)  (0.931)  (0.950)  (0.652)  (0.707)  (0.869)  (0.889) 
                 
 
2  18.805  31.439  38.287  58.284  35.150  64.768  32.855  47.027 
N  1300  1300  1220  1220  1300  1300  1220  1220 
Log-likelihood  -713.984  -705.430  -620.903  -609.468  -835.516  -819.309  -756.355  -748.275 
* p<0.05, ** p<0.01, *** p<0.001.  
Table 5: Factors lowering deterring barriers to engage in innovation 
 
Dependent variable: whether the firm assesses at least 1 barrier as highly 
important 
  KNOW_DET  MKT_DET 
Size  -0.232***  -0.179***  -0.263***  -0.262*** 
  (0.061)  (0.050)  (0.057)  (0.047) 
Startup  -0.326  -0.377  0.329  -0.401 
  (0.407)  (0.592)  (0.336)  (0.494) 
HumCap  -0.019**  -0.010***  -0.007  -0.008** 
  (0.008)  (0.004)  (0.006)  (0.003) 
HumCapXSize  0.003    0.000   
  (0.002)    (0.002)   
HumCapXStartup    0.001    0.024** 
    (0.014)    (0.011) 
TechOpp  -0.243  -0.185  -0.199  -0.168 
  (0.327)  (0.328)  (0.313)  (0.314) 
Appropriability  -0.638  -0.644  1.092  1.070 
  (0.818)  (0.819)  (0.699)  (0.699) 
Finance  0.429**  0.429**  -0.183  -0.171 
  (0.190)  (0.190)  (0.182)  (0.183) 
IntMkt  -0.185  -0.176  0.077  0.080 
  (0.141)  (0.141)  (0.130)  (0.130) 
InnInt  0.004  0.002  0.004  0.001 
  (0.008)  (0.008)  (0.007)  (0.007) 
InnExp  -0.122  -0.112  0.008  0.030 
  (0.162)  (0.163)  (0.144)  (0.144) 
Foreign  -0.356  -0.354  0.040  0.053 
  (0.286)  (0.290)  (0.225)  (0.226) 
IndMMT  -0.430  -0.456  -0.524  -0.556 
  (0.387)  (0.384)  (0.348)  (0.350) 
IndMLT  -0.161  -0.187  -0.230  -0.246 
  (0.365)  (0.362)  (0.332)  (0.334) 
IndSHT  -0.292  -0.331  -0.393  -0.395 
  (0.422)  (0.419)  (0.387)  (0.388) 
IndSLT  -0.183  -0.203  0.288  0.268 
  (0.444)  (0.443)  (0.401)  (0.404) 
Constant  1.002  0.732  0.651  0.630 
  (0.748)  (0.738)  (0.723)  (0.710) 
         
 
2  37.506  31.535  64.860  69.334 
N  1300  1300  1300  1300 
Log-likelihood  -704.158  -705.424  -819.302  -817.354 
* p<0.05, ** p<0.01, *** p<0.001.  
Figures 
 
Figure 1: Curvilinear relationship between importance of barriers to innovation and number of 
innovative activities  
 
 
Figure 2: (a) Interaction effect as a function of the predicted probability. (b) t-Statistic as a 
function of the predicted probability  
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